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ABSTRACT 

Emerging physical AI applications, such as networked robots and intelligent agents, require reliable and low-latency 
wireless communication to support distributed AI inference and real-time control. However, robot mobility and dynamic 
environments continuously reshape wireless propagation conditions, making conventional reactive network operations 
inadequate for ensuring reliable connectivity. Wireless digital twins (WDTs) offer a promising solution by integrating site-
specific propagation knowledge, multimodal sensing, and AI to predict future wireless conditions and enable proactive 
network control. In this talk, I will introduce key methodologies for constructing efficient and adaptive WDTs, including 
propagation path estimation, semantic channel representations, and dynamic environment modeling. I will also highlight 
their applications to proactive RAN control, robust sensing, as well as joint network and robot control for AI-native wireless 
networks.  
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